Stable and efficient transfection of siRNA for mutated KRAS silencing using novel hybrid nanoparticles.
siRNA is currently the most widely studied form of RNAi, and it has promising therapeutic potential not just in cancer but also in other diseases such as autoimmune and infectious diseases. However, efficient delivery of siRNA to target cells is being limited by lack of an effective delivery system that ensures efficient transfection into cells while protecting the encapsulated siRNA from nuclease. We hypothesized that a hybrid nanoparticle system composed of human IgG and poloxamer-188, a stealth polymer, will efficiently deliver mutated KRAS siRNA to A549 cells, leading to an efficient knockdown of mutated siRNA while protecting the siRNA from serum nuclease. We also hypothesized that the nanoparticles will not elicit an immunostimulatory effect in murine macrophages and also avoid clearance by macrophages. These nanoparticles were found to efficiently deliver siRNA to the cytoplasm and nuclease of A549 cells in a controlled and sustained manner while avoiding recycling by endosomes. An effective knockdown of mutated KRAS was achieved, which subsequently led to an increased sensitivity to erlotinib. These nanoparticles successfully avoided uptake by murine macrophages and reduced immune responses normally associated with siRNA/nanoparticle therapy. These results demonstrate that the novel hybrid nanoparticles could potentially serve as a platform for efficient delivery of siRNA to cells for stable gene knockdown.